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Background:
Minimally invasive surgical approaches to reduce approach-associated morbidity are an interdisciplinary goal in surgery. Recently, we presented a completely endoscopic plate osteosynthesis of the symphysis on a patient with a bilateral open-book-injury of the pelvis. Aim of this anatomical feasibility study was to extend the EASY-approach (Endoscopic Approach to the Symphysis) to the plate osteosynthesis of acetabular fractures.
Materials and methods:
In 4 human cadavers, who donated themselves for scientific and educational purposes, we established the completely endoscopic preparation and visualization of all relevant structures of the complete pelvic ring from the symphysis to the iliosacral joint including the quadrilateral face and the greater sciatic notch with the sciatic nerve. Then, a plate osteosynthesis of the acetabulum along the iliopectineal line was done with standard laparoscopic instruments.
Results:
The visualization of the relevant anatomical structures for surgery of the acetabulum (iliac and femoral vessels, femoral nerve, obturator vessels, quadrilateral face, pelvic brim with the iliopectineal line until the iliosacral joint and the greater sciatic notch with the sciatic nerve; Fig A-C) as well as the completely endoscopic plate osteosynthesis along the iliopectineal line ( Fig. D+E) can be done with standard laparoscopic instruments using 3 up to 10mm wide skin incisions.
Conclusion:
The endoscopic visualization of the relevant anatomical structures is well possible. The plate osteosynthesis of the acetabulum itself requires an extracorporal forming of the plate using an anatomical specimen. The creation of such a specimen could be done using 3D-printing of 3D-data acquired out of CT-scans. Before introducing this endoscopic technique into a clinical setting, the question of reducing acetabular fractures is under investigation in anatomical and biomechanic studies. Abstracts -DGCH Annual Congress 2018 -Berlin, April 17-20 • DOI 10.1515 /iss-2018 -2010 s370 Innov Surg Sci 2018; 3, (Suppl 1): s367-s381 Picture: Abstracts -DGCH Annual Congress 2018 -Berlin, April 17-20 • DOI 10.1515 /iss-2018 -2010 
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Background:
Several techniques for treating atlantoaxial instability have been described. The most accepted treatment modalities are the Magerl transarticular screw fixation and the Harms/Goel C1-C2 rod technique. Based on these established posterior atlantoaxial fixation techniques, we present a novel technique that uses a polyaxial screw rod system and utilizes a combination of C1 lateral mass and C1-C2 transarticular screws.
Materials and methods:
Retrospective review of seven men and five women (mean age: 63, range: 20-86). Indication for surgery was type II odontoid fractures (n = 6), pseudarthrosis after anterior odontoid screw placement (n = 3), atlantoxial instability after C3-C5 fusion (n = 1), Os odontoideum (n=1) and craniovertebral rheumatoid arthritis (n = 1).
Results:
The mean follow-up time was 22 months (range: 3-72). There were no intraoperative complications. Postoperative imaging showed no screw malposition. During follow-up no patient had screw loosening, screw fracture, or bone absorption around the screws. Clinically, patient neck pain improved in all cases. 
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Background:
Clavicular fractures account for 2.6-4% (Kihlström et al.) of all fractures, with the middle third being affected the most frequently (69-80%). Over the past few years, there has been an increased trend towards to ORIF treatment. In Sweden alone, the operation rate increased by 705% between 2001 and 2012. Not least, through the use of new, anatomically preformed, fixed-angle implants. It has been possible to improve the performance of the plates with regard to implant failure, however its anatomical contour and accuracy of its fit have been criticised in several publications (Malhas et al.) .
Materials and methods:
In the context of a retrospective study, we examined the plate position by means of postoperative Xrays. Between 2015 and 2016 we analyzed 54 patients (45male, 9female) who were treated with an anterior-superior LCP clavicle plate from Synthes. Both the fracture localisation as well as the fitting accuracy (in terms of surface area with respect to the clavicle contour) were measured in the conventional X-ray image. We radiologically validated our measuring methods beforehand using original plates on SYNBONE bones.
Results:
31 8-hole and 23 7-hole LCP clavicle plates were implanted. The fracture localisation was found to be lateralized with respect to the middle of the clavicle by 8% on average (-2% to +19%). Without exception, the plates themselves were applied centrally with respect to the fracture. Correspondingly, this resulted in a consecutive lateralisation of the plate. By means of linear regression (correlation coefficient r = -0.33) and/or an ANOVA test (p= 0.015), we were able to show in a statistically significant way that the more laterally the plate was applied, the less surface coverage of the bone (by the plate) there was. This was the case, even though a plate modification was performed intraoperatively by the surgeons in 91% of all cases.
Conclusion:
Although the anatomically preformed clavicle plates display good material properties, considerable trade-offs have to be accepted with regard to the fit and scope for modification. Last but not least, whereas the examined plate only fits well when placed in the centre of the clavicle -in our examination, almost all of the fractures occurred laterally to the centre line. These data are consistent with our clinical observations of aggravating implants in soft tissue. Abstracts -DGCH Annual Congress 2018 -Berlin, April 17-20 • DOI 10.1515 /iss-2018 -2010 s374 Innov Surg Sci 2018 3, (Suppl 1): s367-s381 Picture: Abstracts -DGCH Annual Congress 2018 -Berlin, April 17-20 • DOI 10.1515 /iss-2018 -2010 s375 Innov Surg Sci 2018 3, (Suppl 
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Background:
Cement-augmented pedicle screws can increase the stability of fixators for unstable vertebral fractures in the elderly. Fixators can be inserted quickly and with minimally-invasive techniques, reducing surgical risks.
Materials and methods:
From March 2012 until July 2014, we treated 40 patients with percutaneous augmented fixators for unstable vertebral fractures. Average age was 77.5 years.
Results:
During the six month observation period, no patients died. There were no neurological deficits. On VAS, average pain decreased from 8.5 to 4.1 points postoperativly. The average Cobb angle of 4.1° was improved after surgery. After 6 months, bony consolidation yielded angles of 1 to 4°, average 2.6°. In 42,5% we saw venous extravasation of cement leaking from the augmented vertebrae, even to pulmonary embolism. The emboli were usually asymptomatic.
Only in one case we saw severe reactions.
We report a case where the patient required resuscitation immediately after cement application because of pulmonary emboli. The patient survived because of the immediately-implemented critical care measures.
Conclusion:
The risk is little known in the literature, and as yet underestimated despite increasing numbers of augmented fixator operations. Reduction of risk is possible with slower cement injection, smaller cement applicators, and short term positive pressure ventilation with PEEP. Abstracts -DGCH Annual Congress 2018 -Berlin, April 17-20 • DOI 10.1515 /iss-2018 -2010 s376 Innov Surg Sci 2018; 3, (Suppl 1): s367-s381
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Based on the literature and on our own experience we established a treatment protocol for dens fractures. We carried out a retrospective study to correlate between our treatment algorithm based on initial displacement and angulation of the odontoid and fracture gap, and the observed treatment outcome.
Materials and methods:
There were 152 patients who presented at our institution from 2003 until 2017 (70 male, 82 female patients; age range: 19-99 yrs.; mean: 71 yrs). We retrospectively categorized each patient with radiographs and CT-scans to evaluate the type of fracture according to the Anderson-D´Alonzo classification system, fracture gap (mm), fracture angulation (degrees), fracture displacement (mm), fracture displacement direction (anterior, posterior). The fractures were stratified as stable (displacement <5mm, angulation <11°, fracture gap < 2mm) or unstable. Stable fractures were treated with a non-rigid immobilization. Unstable fractures were treated surgically. In patients >75 yrs. we preferred a posterior transarticular C1-C2 fixation, in younger patients a direct anterior screw fixation was the method of choice if suitable. Follow up time: 1 month-11 years.
Results:
We encountered 89 patients with a stable (1 Type I, 40 Type II, 48 Type III fractures) and 63 patients with an unstable fracture (32 Type II, 31 Type III fractures). For stable fractures the average fracture gap was 0.7mm, the dens angulation 11° and the fracture displacement 1.8mm. All stable fractures underwent conservative treatment with a cervical collar. The observed non-union rate was 18% (16/89 patients; 10 Type II, 6 Type III fractures) of which 3 patients with a type III fracture underwent a secondary posterior transarticular fixation. The other 13 patients had either stable nonunions (n=9), or could not undergo a surgical intervention due to preliminary health conditions. Surgical intervention was performed in 63 unstable fractures (32 Type II, 31 Type III fractures) with an average fracture gap of 1.1 mm, dens angulation of 20° and fracture displacement of 5.1mm. A posterior C1-C2 fusion was carried out in 44 patients (26 male, 18 female; mean age 71; dens angulation 22°; fracture displacement 5.2mm). Three patients were treated by a C0 onto C4 stabilization (3 females, mean age 86; dens angulation 25°; fracture displacement 8.2mm). An anterior odontoid screw fixation was performed in 14 patients (11male, 3 female; mean age 62; dens angulation 14°; fracture displacement 4.6mm). For direct anterior screw fixation there were 3 non-unions, which were revised, for posterior C1/2 fixation the union rate was 100%. 12 patients (7.9%) died within 4 weeks after injury (7 nonoperative, 5 operative).
Conclusion:
Our stratified treatment protocol is associated with a high success rate. The need for surgical intervention is a ventral or dorsal fracture dislocation >4.5mm with a dens fracture angulation of >11 degrees, as has been published previously. Non-rigid immobilization was appropriate for stable fractures with a low rate of non-union. Posterior transarticular fixation is highly successful with a low complication rate. Direct anterior screw fixation is associated with a high rate of non-union.
